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GROUND-WATER RESOURCES OF ADAMS COUNTY, INDIANA

By F. A. Watkins, Jr. and P. E. Ward

ABSTRACT

Adams County, in northeastern Indiana has an area of about 345 square miles,
The county has a population of about 22,000, of which approximately a third re-
side in Decatur, the county seat,

The land surface is characterized by a flat to rolling central plain inter-
rupted by low morainal ridges to the north and south. Except for the channels
of the 8t. Marys and Wabash Rivers, the land surface has been altered only
slightly by postglacial erosion and much of the relatively flat areas must be
drained artificially.

Dolomitic limestone and dolomice of Middle Silurian age are exposed in
quarries and at a few places along the St. Marys and Wabash Rivers. Else-
where, the bedrock is covered by uncensolidated glacial deposits of Pleisto-
cene age. The bedrock surface is a plain that slopes gently northward upon
which a southward flowing preglacial stream system was superimposed. The
deeper parts of this stream system may have cut through the rocks of Middle
Silurian age into the underlying rocks of Ordovician age, The glacial deposits,
which fill the channels and depressions in the preglacial bedrock surface,
consist of till and stratified clay, sand, and gravel, and are reported to be
as much as 400 feet thick. The bedrock of Middle Silurian age and the adjacent
sand and gravel of Pleistocene age, which comprise the valley fill in the pre-
glacial bedrock channels and depressions form a single aquifer that is the
chief source of ground water in Adams County.

Recharge to the principal aquifer is by slow perceolation of precipitation
through the overlying glacizal material. If only 1 inch of the available pre~
cipitation reached the aquifer as recharge it would amount to greater than
nine times the quantity pumped from the aquifer. Much of the natural dis-
charge from the aguifer is probably ts points of dischacrge outside the county.
Some ground water from both the bedrock and the sand and gravel may be dis-
charged into the streams. The anmual pumpage of ground water, most of which
is from the principal aquifer, was estimatsd tc be about 650 million gallens.
About five-sixths of this water is pumped from the bedrock part of the aqui-
fer, and is derived principally from the upper 100 feet or the upper zone of
soelutioning in the rock. The remainder is pumped from the unconsolidated
glacial deposits and is derived principally from the sand and gravel which
makes up the other part of the principal aquifer.




Future development of ground water in Adams County should be restricted to
the upper 100 feet or upper zone of solutioning in the bedrock part of the
aquifer and to the sand and gravel part of the aguifer. Neither of these
sources of ground water have been developed to their maximum sustainable yield,
Even in Decatur in the area of greatest pumpage from the bedrock part of the
aquifer, additional ground water is available -- only a small fraction of the
available water in the sand and gravel part of the aquifer is being pumped.
Minor amounts of additional water are also available locally from sand and
gravel lenses in the upper part of the till.

The quality of the ground water in Adams County is poor. The water is very
hard and has a high iron and sulfate content. However, with some treatment
the water is suitable for domestic, farm, municipal and many industrial uses.

INTRODUCTION

Purpose and Scope of the Investigation

An investigation of the ground-water resources and geology of Adams County
was conducted intermittently during the period 1946 to 1955. This investiga~
tion was made by the U. S. Geological Survey in cooperation with the Division
of Water Resources, Indiana Department of Conservation, as a part of 2 broad
program of these agencies to inventory and evaluate the ground-water resources
of Indiana. This report is the fifth of a series of county ground-water re-
ports prepared for publication under the Indiana cooperative program. Its
purpose is to present the available basic data and interpretations based
thereon as an aid to sound planning and development of the ground-water re-
sources of the county.

This investigation was made under the general direction of A, N. Sayre and
P. E. LaMoreaux, successive chiefs of the Ground Water Bramnch, U. 5. Geological
Survey, and under the immediate supervision of F. H. Klaer and C. M. Roberts,
successive district geologists of the Ground Water Branch for Indiana. Survey
personnel who participated in the field work or helped prepare this report are
G. E. Davis, D. G. Jordan, J. S. Rosenshein, and R. J. Vig.

L.ocation and Areal Extent of the Area

Adams County is in northeastern Indiana (fig. 1); it is rectangular in
shape and has an area of about 345 square miles. It is bounded on the north
by Allen County, on the east by the State of Ohio, on the south by Jay County,
and on the west by Wells County.

Previous Investigations

The ground-water resources and geology of Adams County have been described
in several reports concerning larger areas which include the county. However,
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the previous information about the county is not detailed. The rocks of
Silurian age in northern Indiana are described in reports by Kindle (1904),
Cumings and Shrock (1927, 1928), and Esarey and Bieberman (1949). Leverett

) and Taylor (1915) briefly described the Pleistocene geology of Adams County in
their report on Indiana and Michigan. Leverett (1899, p. 51=52) described
the Pleistocene geolegy and ground-water conditions in the county in a report
on northern Indiana. Harrell (1935, p. 104-107) summarized ground-water con-

. ditions in Adams County in a report describing the ground-water resources of
the state, A soil survey of Adams County was made by Jones and others (1923).
)
ADAMS ,CO.
ALLEN CO.
- — A Y
] WILLIAMS
|
) : Sa
|
| ), MONMOUTH
l '7-&_
: PREBLE |
- al
) | MAGLEY DECATUR
: PETERSON
|
1
. I
) |
C ADAMS
“ DMONROE
!
” | Kee CO.
- _
-
) ! e |
=] ,
Xo)
|o EXPLANATION
la
) 8
.5 AREA COVERED'BY TMIS REPORT
1
l . Z |
| ceneva l =
) S I - f_, © AREAS UNDER INVESTIGATION

[

. AREAS COVERED BY REPORTS PUBLISHED
UNDER THE COOPERATIVE PROGRAM

4 FIGURE |.——Map of Indiana showing area covered by this report, areas
- under investigotion and areas covered by reports published under the

cooperative program.
SEE PAGE §7 FOR LIST OF PUBLISHED REPORTS

) -3 -




Well-Numbering System

The numbering system used in this report to identify the wells indicates
their location according to the official rectangular survey of public lands.
The numbers for wells in Adams County all bear the prefix "Ad". Each town-
ship and range is assigned a letter symbol as shown in figure 2. The number
after the township and range symbol indicates the section in which the well “
is located., Within each section the wells are numbered consecutively. Thus,
as illustrated in figure 2, wells AdH32-1 and AdH32-2 are the first and sec-
ond wells listed in sec. 32, T. 26 N,, R, 14 E, The well locations are shown

on plate 1.
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FIGURE 2 --Map of Adams County, Ind., showing well-numbering system
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Methods of Investigation

The records of wells and other information on ground water were collected
from owners or drillers. Data om municipally owned wells and pumpage for
public supplies were obtained from water-works officials, Many wells were
visited to check the depth and diameter and to measure the depth to water when
possible to do so. The locations of all wells listed in this report were
either checked in the field or verified from property records in the county
courthouse.

The bedrock was examined at outcrops and in quarries in Adams County and
adjoining counties. The glacial deposits were examilned within the county
where they are exposed in gravel pits, road cuts, and ditches. Microscopic
examination was made of rock cuttings from several water and oil wells to
determine their lithelogic characteristics.

Land-surface altitudes were determined by the use of an altimeter. U. S,
Coast and Geodetic and U. S. Geclogical Survey bench marks were used for con-
trol,

S8ix pumping tests were conducted at Decatur but the results of these tests
were not conclusive.

Water samples from 27 wells were analyzed for chemical gquality in the Geo~
logical Survey laboratory at Columbus, Ohio, Water samples were collected at
four of the wells twice and from one of the wells three times.

Observation wells were established prior to and during the investigation
to measure the fluctuations of water level.

Acknowledgments
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report possible We especially thank well drillers, J. Hole, E. Joray, E.
Moody, F. Moody. R. Speicher, J. Yoder, and I. Yoder, who furnished most of
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GEQOGRAPHY

Topograghy and Drainage

The land surface is a flat to rolling glacial plain that has been slightly
altered by postglacial erosion. The highest points in the county are in the
southeastern part as shown by plate 2, and are more than 880 feet above mean
sea level, whereas the lowest point is in the northwestern part, where the St.
Marys River leaves the county at about 780 feet above mean sea level. The
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maximum topographic relief in the county is more than 100 feet but the maximum
relief in any one township is about 60 feet; the minimum relief is about 30
feet. ’

The county is drained by the St. Marys and Wabash Rivers. These major
streams flow northwestwardly, the Wabash draining the southern one-fourth of
the county, and the St. Marys River draining the rest except for a small area
in the northeastern patrt which is drained by a tributary of Flatrock Creek,

The drainage is controlled by the distribution of the glacial deposits and
does not follow the buried courses of preglacial streams. However, where the
streams have cut their valleys through the glacial deposits, joints in the bed-
rock control the stream courses to some extent, Drainage of flat areas has
been improved by deepening and straightening parts of the stream channels.
Loblolly Creek, a tributary of the Wabash River south of Geneva, fiows through
a2 poorly drained topographic low that follows the general course of a buried
bedrock channel. This topographic low may have been formed by compaction of
unconsolidated materials that fill the bedrock channel.

Climate

The climate of Adams County is similar to that of the rest of northern
Indiana: precipitation is fairly well distributed throughout the year; tem-
peratures vary through a wide range; the humidity is generally rather high;
and the prevailing wind is from the southwest.

The U. S. Weather Bureau has recorded climatological data at Berne, in the
south-central part of the county, since 1910. The annual precipitation at
this station, shown in figure 3, for the period 1910-54 has ranged from 25,30
inches (1934) to 49.78 inches {1950). The average annual precipitation during
this period was 36.65 inches. Table 1 shows the normal monthly precipitation
for the period 1921-50 as established by the U. 5. Weather Bureau. This table
also shows the even distribution of precipitation throughout the year. About
half of the precipitation falls during the period May through September, which
approximates the growing season, Occasionally droughts occur during the grow-

ing season. Table 1.--Normal monthly precipgyation and

temperature at Berne, Indiana—, 1921-50

Precipitation | Temperature

Month (inches) { °F)
January--««-=-== z2.61 26.8
February-=-«=-=- 1.56 28.9
March-=-====-==- 3.52 38.2
Aprile-c--ee-- 3.38 49.1
May--==~====-=- 3.67 60.2
June---~--==== 3.59 69.9
July=-=====eer~ 3.56 74,7
August----=---- 3.21 o 72.5
September----- 3,54 66.0
October------- 2.71 50.0
November------ 2.41 40.6
December----~- 2.44 30.2
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During the period 1921-50 the highest recorded temperature was 107°F
(July 31, 1934), the lowest was -20°F (January 20, 1936), and the average was
about 51°F. The last killing frost in the spring usually occurs near the end
of April or in the early part of May and the first killing frost in the fall ®
usually occurs near the end of September or im the early part of October; the
frost-free period averages about 159 days. Table 1 shows the normal monthly
temperature at Berne for the period 1921-50. The coldest month is January,
which has a normal temperature of about 27°F, and the warmest month is July,
which has a normal temperature of about 75°F.

®
At Fort Wayne, 21 miles northwest of Decatur, the average relative humid-
ity for the period 1950-52 was 76 per cent.
Soils o

The principle soil types in Adams County are the Nappanee and St. Clair
silt loams and the Brookston silty clay loam (Bushmell, 1944, p. 24). These
soils cover more than 90 per cent of the county. River-bottom soil, peat,
muck, and other depressional soils cover the rest of the county. The Nappanee ®
and St. Clair are light-colored upland soils while the Brookston is a dark-
colored upland soil formed in depressions, The permeability of these soils
ranges from good in the Nappanee, to poor in the Brookston. The subsoil of
each is fairly heavy and of small permeability.

Apriculture, Industries, and Mineral Resources

The economy of the county is chiefly agricultural and the 1954 Census of
Agriculture classifies about 92 per cent of the area as agricultural lands. L
The principle crops are corn, soybeans, hay, oats, wheat, and tomatoes, Dairy
farming and livestock and poultry raising are also important sources of farm
income.

Because of the high moisture-retention properties of the soil and adequate
and well-distributed precipitation through the growing season, irrigation is @
not practiced. Tile drains are used extensively to improve soil drainage, par-
ticularly in the relatively flat areas in the extreme northeastern, central,
and extreme southwestern parts of the county.

The principle industries are at Decatur and include manufacture of electrie
motors, iron castings, and processing of stock feeds, soybean, and tomata prod- @
ucts. Furniture and work clothing are manufactured at Berne, and tomato prod-
ucts are processed at Geneva.

Limestone is quarried for agricultural lime and road metal and several pits
have been opened into deposits of sand and gravel and of clay. Small amounts
of gas and o0il are produced. ®




Population and Transpertation

‘Adams County had a total population of 22,393 or an average density of
64.9 persons per square mile according to the 1950 census. About half the
population is rural. The urban population (table 2) has increased in each
decade since 1920 and the rural population has decreased in each decade ex-
cept during the 1930's.

The county is served by three railroads, the Erie, the Fennsylvania, and
the New York, Chicago and St. Louis, which pass through Decatur. U. 5. High-
ways 27, 33, and 224 and State Highways 101, 116, 118 and 124 pass through
the county. A system of gravelled county roads provide all-weather routes to
the paved highways.

Table 2.--Population in Adams County, Indiana

1920-1950%
Incorporated city | 14950 [ 4930 | 1940 | 1950
or town

Decatur-=--~=-=-=-==--= 4,762 | 5,156 | 5,861 7,271
Berne----=-«~-====- 1,537 1,883 2,075 2,277
Genevave======v==-- 879 895 966 999
Monroe--=m=======-- 384 322 405 428
Total in cities

and townsgy==~-= 7,562 8,256 9,307 110,975
Total rural— ----- 12,941 | 11,701 | 11,947 | 11,418
County total------ 20,503 | 19,957 | 21,254 | 22,393
2/ Data from U. S. Bureaw of the Gensus
b/

Includes unincorporated communities

GEOLOGY AND WATER-BEARING CHARACTERISTICS OF THE ROCK UNITS

The bedrock surface in Adams County is covered by unconsolidated gravel,
sand, silt, and clay deposited by continental glaciers during Pleistocene
time. The glacial deposits and locally the bedrock, along the flood plains
of the St. Marys and Wabash Rivers and their tributaries, are overlain by
thin deposits of alluvium of Recent age. The bedrock underlying the glacial
drift consists of about 400 feet of dolemite, dolomitic limestone, limestone,
and shale of Middle Silurian age.. These rocks are underlain by a series of
blue calcarecus shales and thin-bedded impure limestones about 700 feet thick
of Ordovician(?) age, and at greater depths by older rocks of Ordovician and
Cambrian ages.

ORDOVICTIAN SYSTEM

Rocks of Ordovician age are encountered at depths from 400 to 500 feet and
are not used as a source of ground water in Adams County. Many wells are
drilled into these rocks, to test the Trenton limestone for gas and oil, and
are reported to have yielded salt water from the "blue lick horizon" (Trenton)
of the drillers. The Trenton, in Adams County, is usually overlain by several
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hundred feet of shale of Ordovician age in which no water has been reported.
These shale beds are overlain by rocks of Silurian age except in the southern
part of the county where the deepest parts of the pre-Pleistocene valleys may
be cut into the uppermost rocks of Ordovician age.

SILURIAN SYSTEM

Middle Silurian Series

Cumings and Shrock (1927, 1928 first described the rocks of Middle Silurian
age underlying Adams County., These authors divided the rocks into four forma-
tions. the Mississinewa shale, the Liston Creek formation, the Huntington dolo-
mite, and the New Corydon limestonme., The Buntington dolomite and the New Cory-
don limestone were mapped as lying beneath the glacial drift and were identified
in natural exposures and quarri&s in the county and ccmprise much of the bed-
rock surface The other two formations, the Mississinewa shale and the Liston
Creek formation may be present at depth and probably crop out on the sides of
the deeper preglacial valleys. Rocks of Early Silurian age have not been
identified in Adams County and regiomal relationships indicate that rocks of
Middle Silurian age rest directly on rocks of Ordovician age.

The Huntington dolomite is as much as 250 feet thick and consists of yellow,
gray, or pink-colored saccharcidal delomite. The New Corydon limestone is as
much as 25 feet thick and consists of a brown cherty impure limestone with car-
bonaceous partings. The New Corydon has been identified in two areas in the
southern part of the county. These areas are on bedrock highs at altitudes a-
bove 800 feet. Elsewbhere preglacial ercsion removed this rock formation.

Study of rock cuttings shows that the underlying rocks of Middle Silurian
age are ¢'iefly an aggregate of dolomite crystals. The cclor of the rock ranges
from white and very light gray to buff through various shades of tan and browm.
Examination of the samples shows that the rock is dclomite to a depth of at
least 270 feet below the surface inm the southern part of the county, {(wells
AdJ24-3, AdLu-1}, and to a depth greater than 400 feet below the surface in
the northern part near Decatur, iwell AdB27-7). Most of the water wells do not
usually penetrate more than 100 feet into the rocks of Middle Silurian age.
Therefore, it can be assumed that the rosck reported by the drillers as "lime-~
stone" is either dolomite or delomitic limestone.

Solution openings in the rocks of Middle Silurian age are reported in wells
drilled in every township except Blue Creek and Union. The heaviest concen-~
tration of solution openings is in the southern half of the county particular-
1y in the southwestern part. Some openings are filled or partially filled
with red mud {clay?}, mud (clay?). clay, sand, and gravel, or mixtures of these
materials, The fillings of clay, sand, and gravel may be glacial deposits.

The red mud may be a residual material resulting from weathering of the carbo-
nate rock, The logs of wells AdE13-3, Ad¥19-2, Ad¥3-13, and AdL29-2 report
fillings of these types. All of these filled openings are in the upper 40 feet
of the bedrock  Well logs also recorda solution openings and fractured zones

that are not filled {AdG34-2, AdH18-2, Adf23-1, and AdK24-2; and some broken

rock (AdG36-3, AdH3-5, AdJ22-1, and AdK16-4). The broken rock may be the result.
of collapse of relatively large solution openings. '
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Records of wells and the configuration of the bedrock surface (pl. 5) indi-
cate that sinkholes were formed in the dolomite and dolomitic limestomne in pre-
Pleistocene times. These sinkholes were later filled with glacial material.
One of these sinkholes is near Linngrove, in the southwestern part of the coun-
ty. Well AdJ3-12 and 13, less than % mile apart, record rock at 22 and 20 feet
respectively, but well AdJ3-11, about midway between them, penetrated 63 feet
of glacial drift without reaching bedrock. The records of these wells and the
bedrock contours on plate 5 indicate that the overlying bedrock collapsed to
form a sinkhole which later was filled with glacial material. Well AdJ10-3 is
drilled in a similar gravel-filled sinkhole. Broken rock reported in the logs
of wells AdG36-3, AdHI9-2, AdH30-1, and AdJ22-1 may be further evidence of
collapse features in the area.

There were apparently two zones of solution activity in the rocks of Middle
Silurian age in Adams County prior to glaciation of the area. The uppermost
zone is within 60 to 70 feet of the bedrock surface beneath the preglacial topc-
graphic highs. This zone is interpreted as being the result of enlargment of
bedding-plane openings by solution of the relatively flat-lying rocks. This
upper zone can be traced in the records of wells AdAZ2-2, AdE13~3, AdG34-3,
4d129-4, and eothers from the northern county line t¢ near the southern county
line. The lower zone is repcrted in a few wells (AdB27-7 and 34-10, AdE3-2
and &4, AdI27~1, 28-3 and 34-1; as openings in the rock or as broken and caving
zones. This zone is adjacent to and at or near the base level of the major
preglacial streams and is generally below 500 feet altitude. Most of the so-
lution openings in both zones are below the base level of the present day
streams. Therefore, it is concluded that there is very little present-day 50-
lutien activity in these zones,

Water-bearing Characteristics

The bedrock of Middle Silurian age and the adjacent sand and gravel of
Pleistocene age, which comprise the valley fill in the preglacial bedrock
channels and depressicns, form a single aquifer (pl. 3). The bedrock and the
sand and gravel are hydraulically connected and water can move from one into
the other. However, the two rocks have different physical characteristics
and therefore their water-bearing characteristics are described separately.

The water-bearing characteristics of the bedrock are dependent upon the
rock's physical characteristics, such as size, distribution, and number of
openings; chemical compesition, and its topographic position with respect te
the preglacial bedrock surface,

The copenings in the dolomitic rocks of Middle Silurian age in Adams County
are of two types, pore spaces between crystals and openings along bedding planes
and joints. The pore spaces between crystals vary in number and size and many,
especially the larger ones, are not inter-connected. Openings in the carbo-
nate rocks of Middle Silurian age have been enlarged by the solvent action of
percolating ground water. The enlargment of the openings by solution was par-
ticularly effective in the upper 60 or 70 feet of the rock where the rock was
situated topographically above the principal preglacial drainage. The solution
openings range in size from thin seams of less than an inch to cavities as much
as 20 feet. Some openings are reported to have been filled or partially filled
with unconsolidated material. The permeability of these rocks (their ability
to transmit water) is greatest where the solution openings are most numerous
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and remain unfilled. The most productive water-bearing zone is in the upper 60
to 70 feet of the rock. The deeper zone between 250 and 350 feet below the top
of the rock is probably the next most productive zone. The rocks between the
two zones and below the lower zome contribute very little water to wells drilled
inte the rocks of Middle Silurian age.

Six pumping tests were conducted at Decatur to determine the water-yielding
characteristics of the aquifer. The results of these tests were not conclusive.
Data collected at the pumped well during one of these tests and from short-term
drillers' tests in other parts of the county were used to calculate the specif-~
ic capacities and estimated coefficients of transmissibility shown in table 3.
The specific capacity (gallons per minute per foot of drawdown) is a measure of
the wells' efficiency and also a rough measure of the permeability of the aqui-
fer. The coefficient of transmissibility of an aquifer is a measure of the
aguifers' ability to transmit water. The coefficient of transmissibility is
defined as the number of gallons of water that will move in 1 day through a
vertical strip of the aquifer 1 foot wide, having a height equal to the thick~
ness of the aquifer, under a hydraulic gradient of 100 per cent. This table
shows the amount of rock penetrated and indicates which wells penetrated so-
lution zomes. Comparison of data in table 3 shows that generally the wells
having the largest specific capacities tap only the upper part of the rock.
Therefore, further development of rocks of Middle Silurianm age in Adams County
as a source of water should be limited to the upper 100 feet or the upper zone
of solutioning. Drilling tc the lower zone can be justified only where the
upper zone is missing or does not furnish the water required.

QUATERWNARY SYSTEM

Pleistocene and Recent Series

The youngest rocks in Adams County are the unconsolidated glacial deposits
of Pleistocene age and alluvium of Recent age. The glacial materials were de-
posited by the continental ice sheets which moved over northern Indiana from
centers of ice accumulation in Canada. These glaciers dumped large quantities
of clay, silt, sand. and gravel over the bedrock surface of Adams County. To-
day, only those materials depcsited by the youngest glacier of Wisconsin age
are recognized at the surface. Materials deposited by preceding glaciers have
been either removed, reworked, or buried. Deposits of the earlier glaciers
may be present at depth but the delineation of any older deposits is beyond
the scope of this report.

The topography is primarily a result of glaciation although it undoubtedly
reflects to some extent the configuration of the underlying bedrock surface.
Solution cavities and sinkholes in the bedrock surface contain fillings of
glacial material and the preglacial bedrock valleys are filled with as much as
400 feet of unconsolidated glacial deposits. The preglacial bedrock uplands
are covered by a relatively thin blanket ¢f glacial material, which ranges in
thickness from about 3 feet in the southern part to about 70 feet in the
northern part of the county. The flat to gently undulating plain-that char-
acterizes the central part of the county is interrupted by two low, wide,
slightly hummocky morainal ridges. The scuthernmost ridge parallels the
Wabash River on its morth side and the northernmost ridge parallels the St.
Marys River on its north side, The ridges or moraines are uuderlain by as
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much as 130 feet of glacial drift and are probably the prime control factors
of the present channels of the Wabash and St. Marys Rivers,

The upper part of the drift consists chiefly of till -- a2 poorly sorted
silty clay containing sand, pebble gravel, and some cobble gravel., Inter- ®
bedded with the till is some glaciofluwvial sand and gravel (wells AdH33-2,
AdJ23-1, and AdL17-1). Locally, thin sand and gravel was deposited between
the till and the top of the bedrock {wells AdD2-7, and AdJ24-1).

The depeosits of till, and stratified clay, sand, and gravel in the pre-
glacial bedrock valleys and in other depressions represent mere than one stage ®
of glaciation. Several well logs report hardpan and clay separating deposits
of sand and gravel; this hardpan and clay may represent buried till (well
AdH33-2, AdK23-1, and AdK35-1). However, the sand and gravel, (pl. 3 and &)
which were deposited by glacial streams, are found chiefly in valley fill of
the preglacial bedrock channels and depressions. An exception is a thin,
sheetlike deposit in the northeast corner of the county, which in part is ®
unrelated to the channels and lies beneath the moraine north of the St. Marys
River,

The depesits of Recent age consist chiefly of alluvium of the flood plains
of the Wabash and St. Marys Rivers and their tributaries.

Water-bearing Characteristics

The water-bearing characteristics of the unconsolidated rocks are dependent 9
upon the grain size and grain-to-grain relations, the size, number, and dis-
tribution of the interconmnected pore spaces, and the thickness of the deposit,
Clayey till is not a source of appreciable quantities of water because of the
small size of the interconnected pores. Most of the material at the surface in
Adams Coutty is clayey till.

Glaciofluvial sand and gravel is generally a source of large guantities of
water provided the deposit is areally extemsive, thick, and does not contain
much fine matexrial, Generally, the pore spaces are large enough and the num-
ber of interconnections are sufficient to yvield large gquantities of water,
Plate 4 outlines the areas of sand and gravel deposits in which ground water
occurs under comditions potentially favorable for development. Development of ]
large supplies for municipal aund industrial use is possible in area 1, the
deeper part of the valley £fill, and smaller supplies for domestic and farm use
almost anywhere in the areas 1 and 2. Additional data are needed to define the
ground-watar potential of these sand and gravel deposits. At Geneva three wells
finished with screens (wells AdK29-1, 2, and 5) have been completed in these
sand and gravel daposits and all had yields of more than 200 gpm. The deepest ®
of these wells penetrated only 160 feet of the glacial deposits which are re-~
portad by Batchley {1896}, to be 400 feet thick at Geneva. Leverett {1899) re-
ports 350 feet of glacial drift at Geneva, the upper 80 feet being chiefly till
and the remaining 270 feet being mainly sand and gravel.

Table 4 shows water-yvielding charactaristics of the sand and gravel aquifers. L
These specific capacities and estimated coefficients of transmissibilicy were
calculated using data from short-term tests made by the drillers. Cemparison
of the data in table 4 with that in table 3 shows that for similar thicknesses
of aquifer the sand and gravel wells yield more water than the rock wells even
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though most of the gravel wells are constructed with an open-end casing through

Therefore, only a very small part of the

which all water must enter the well.

formation is open to the well.

The deposits of sand and gravel, in the deeper bedrock valleys and depres-
sions, are potentially the best source for obtaining large quantities of water

from properly constructed wells.
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BEDROCK TOPOGRAPHY

Plate 5 shows the configuration of the bedrock surface underlying Adamgs
County. The buried bedrock surface is a telatively flat plain sloping 9
gently northward, over which a deeply entrenched, southward flowing, pre-
glacial Stream systenm flowed. The Pattern of Preglacial Streams, which flowed
across this Surface, wasg controlled to a large extent by the jointing jp the
rocks of Middle Silurian age. The deep valleys, especially in the Southern
part of the tounty, were eroded 400 feet or more below the Present uplangd sup-
face and May cut the uppermost rocks of Ordovician age. The bedrock channels @
of this systenm were modified by glaciation during Pleistocene time,

formed in the rocks, One of these cloged depressions underlies the town of
Preble in the northwestern rPart of the tounty. Another ig west of Berne ang

twe smaller onesg are located npear Linngrove ip the southwestern Part of the L
county,

HYDROLOGIC CYCLE

The hydrologic cyecle is "the Circulation of the water frop the sea, through
the atmosphere, to the land; and thence, with Numercus delays, back to the sea
by overland and subterranean Youtes, and ip Part, by way of the atmosphere; 31-
$0 the many short circuits of the water that {g returned to the atmosphere with-
Out reaching the gey" (Meinzer ang Others, 1949, p. 1)},

Evaporation of moisture from the S€a is a continuoys Process, Although
much of the water vapor condenses and falls back into the Sea, some of it ig
carried inland by the winds. Of the moisture that condenses, some is eva-
Porated brck into the atmosphere; the remainder fallg onte the land surface, ®
the streanmg and €ventually reaches the $ea, and part infiltratag the spjii,

Of the ameunt of water that infiltrates the 801il, part ig eventually retyrped

to the atmosphere by evaporation or by tha transpiration by vegetaticn and

PArt continyes to descend until it reaches the 2one of saturation in the rocks

below. Water in the zomne of Saturaticon is called ground water. It ig the ®
water that issyeg from Springs, that S@EPS into streams or bodies of Standing

water, and that ;g withdrawm through wells,

GROUND WATER

Occurrence
—=%irrence




Conversely, water in an aquifer is said to occur under artesian cr confined
conditions if the water is under pressure because the aquifer is directly
overlain by impermeable or relatively impermeable materials. The water
level, in a well tapping such an aquifer, will stand significantly higher
than the top of the aquifer. The surface, either imaginary or real, that
coincides with the static level of the water in an aquifer is called the
piezometric surface. The piezometric surface is imaginary in an artesian
aquifer because it is above the zone of saturation in the artesian aquifar,
but in a water-table aquifer it is real because it represeunts the top of the
zone of saturation or water-table. A single aquifer may be under water-
table conditions in one place ané under artesian conditions in another but
it will usually have only cne piezometric surface. In places underlain by
two or more aquifers there may be more than cone piezometric surface.

Recharge

Recharge to ground water is derived from precipitation and it takes place
most readily where the bedrock or sand and gravel are exprpsed at the surface
or are covered by permeable matarials.

The quantity of water that infiltrates to the zone of saturation is da-
pendent upon several factors; such as the intensity, duration, and type cf
precipitation, the slope of the land, the soil characteristics, the kind and
amount of vegetation, and the season of the year. When the rainfall is
gentle and of relatively long duration, more water enters the ground than
when rainfall is intense and of short duration. Snow melting on unfrozen
ground is an important source of recharge, Where the surfacs slopes are steep.
overland flow is greater and infiltration is less than in flat-lying areas.
Recharge in an area covered by fine-grained soil of small permeability will
be less than in an area covered by coarse-grained soil of larger permeability.
Plart cover generally retards overland flow, allowing mors water to seep into
the soil. When moist ground becomes frozen, water has less chance to enter
the soil and become available for recharge, consequently overland flow is
increased.

Several of the above factors are favorable to recharge cf the grouad water
in Adams County. Figure 3 and table 1 show cthat precipitation is usually
plentiful and well distributed throughout the year. The land surface is rela-
tively flat, as shown by plate 2, therefore, the rate of overland flow and run-
off is slow and precipitation has ample opportunity te infiltrate the soil.
According to Jones and others (1923}, more than 97 per cent of Adams County is
covered by silty clay loam of poor permeability, but Bushnall {(1944j, raclassi-
fied about 62 per cent as & silt loam which is of good to fair permeahility.
The soil with the larger parmeability occupies the higher ground. Thus the
best areas in the county for recharge are on the higher ground. This relation-
ship is borne out by the fact that the water levels are generally higher under
the uplands {pl. 3 and table 7). These higher water levels are probably on or
near the ground-water divides,

The St. Marys and the Wabash Rivers flow on or near bedrock threughout
much of their courses, In local areas, where the ground-water level is
depressed below the stream channel by pumping, some river water wmay enter
the rock.




Hydrographs of five observation wells (fig. &) show that most ground-water
recharge takes place from September through April or from the end of one Brow-
ing season to the beginning of the next. The peak of the recharge cycle
generally lags behind the precipitation by a month or more.

Adams County is almost completely mantled by glacial materials. The
upper part of these deposits consists chiefly of till, which is relatively
impermeable. However, recharge to the bedrock, and sand and gravel aquifers
must take place through the till, which has a minimum thickness of about 3
feet in the scuthern part of the zounty and a maximum thickness of about 130
feet beneath the moraine north of the St. Marys River. The lack of bedrock
exposures in the county precludes appreciable recharge directly to the bedrock.

If the annual recharge to the aquifers was equivalent to ouly 1 inch of
the annual precipitation that falls on the county, the recharge would amount
to more than 9 times the annual pumpage.

Discharge

Water is discharged from underground storage by evapc-transpiration,
by springs and seeps, by underflow to other areas, and by pumping from
wells., '

The natural discharge of the principal aquifer presumably is, in large
part, somewhere ocut of the county because the confined aquifer is below the
base level of the present stream system. Part of the water from this aquifer
may move down dip to the northwest through the upper sclution zone in the
rock to points of discharge, and part of the water may move southward through
the valley £ill of the buried valleys to points of discharge. A part of the
water in *his aquifer may discharge to the Wabash and St. Marys Rivers as
indicated by the generalized piezometric surface om plate 3.

Discharge of the shallow ground water is into ditches, tributaries of
the Wabash and St. Marys Rivers, and into the main stems of trhese rivers, An
undetermined quantity of shallow ground water is discharged inte ditches and
streams by buried tile used to drain low-lying wet land. Muck shallow ground
water is probably discharged by transpirationm.

The discharge from the bedrock part of the chief agquifer through wells is
estimated to be about 1.5 million gallons per day. The discharge from all the
sand and gravel zones is estimated to be about 0.3 million gallons per day,
Most of this water is produced from the sand and gravel part of the chief
aquifer,

Fluctuations of water level

Fluctuations ¢f water level are shown by hydrographs (fig.4} for several
wells in which measurements were made during thé course of the investigation.
The observation wells are in or near Decatur and tap the bedrock part of the
chief aquifer. Figure 4 also presents bar diagrams of monthly pumpage,
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monthly precipitation and a hydrograph of the mean monthly gage heights of the
St. Marys River at Decatur for comparison with the ground-water levels.

The hydrographs of wells AdB34-8 and 9, and AdB33-6 show a perceptible
rise in water levels from late 1948 through 1952 while the hydrographs of
wells AdE3-5 and AdB35-3 show a definite decline of water levels during
this period. This decline is associated with the pumping in the city of
Decatur's new well field east of the St. Marys River, which moved the center
of pumpage away from the first three wells and closer to the latter two wells.
As the cone of influence of the new wells became established, the water
levels flattened out in all the observation wells.

Figure 4 shows also that peak water levels in the observation wells may
lag behind precipitation by about a month and that these water levels may
lag behind the peak mean monthly gage heights of the St. Marys River by as
much as four moaths. Therefore, recharge probably is from precipitation
rather than influent seepage from the river. The low water levels in the
observation wells usually oceur during the period of heaviest pumpage by the
city of Decatur, lowest stage of the St. Marys River, and lightest precipita-
tion. Therefore, the low water levels may be caused by a combination of
heavy pumping and light precipitation. However, heavy pumping alone deces act
seem to cause significant declines in water levels in the observation wells
and light precipitation could be the dominant factor.
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Utilization

All water supplies for municipal, industrial, and domestic uses are
obtained from ground-water sources. Most water supplies for stock use also
come from ground-water sources although undoubtedly some stock water is
obtained from streams. In 1954 the annual pumpage of ground water was
estimated to be slightly more than 650 million galloms. Of this amount about
543 million gallons is pumped from wells tapping the bedrock and about 108
million gallons from wells tapping the sand and gravel.

Farm and Domestic Supplies

Farm and domestic water supplies were obtained from dug wells and cisterus
before the development and wide-spread use of modern drilling equipment. Dug
wells usually tap only a few feet of an aquifer; therefore, during dry
periods the water level in the aquifer may decline sufficiently to be balow
the bottom of the well. In many places the water-bearing material tapped
by dug wells is of small permeability and consequently the yields are small.
However, the relatively large storage space afforded by the large diameter of
the dug well partly offsets the small yield. The large diameter, the type of
casing or cribbing used, and the shallow depth cof most dug wells make it
extremely difficult to seal out surface contamination. For these reasons,
most dug wells have been replaced by drillad wells, which are more reliable,
will yield more water, and are easily sealed against surface contamination.
Rain and snowmelt is stored in cisterns and is used by many households for
laundry and other domestic purposes. However, now that grouand-water supplies
have become more dependable because of drilled wells, this practice is be-
coming less common,

Drilled wells were used in Adams County pricr to 1906, but this method
of construction did not become common until about 1915. The coldest drilled
well recorded in table 7 is AdF3-1, which was drilled im 1885. The early
wells were generally 2 or 3% inches in diameter, relatively shallow, and
were equipped with either a hand or windmill-operated pump. Today most farm
and domestic wells are 4 inches in diameter, and a few are as large as 6
inches in diameter; they generally are equipped with an electrically powerad
deep-well cylinder or ejector pump. Some wells are still equipped with hand
pumps.

To prevent caving, wells tapping glacial sand and gravel are cased to the
bottom. Only a few of these wells in Adams County are equipped with screens.
The water enters most of the wells either through the open end of the casing
or through slots cut in the bottom few feet of casing. The yield is nec
nearly as large as it would be if the well had bzen equioped with a screen
designed for the formation and had been carefully developed. A screea of
correct design facililates the removal of fine-grained material from the
aquifer around the well when a well is developed. Thus the effective diameter
and yield of the well are increased, The selection of the openings in 2
screen should be governed by the grain size and degree of sorting of the rock
particles comprising the aquifer. A screen, although it increases the yield,
also increases the cost of the well. Therefore, if a well, drilled for farm
or domestic purpcses, yields the required amount of water through an open-end
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or slotted casing a screen usually will not be installed even though it would
increase the yield and probably extend the life of the well. To insure a

good seal against surface contamination the annular space between the sides of
the hole and the well casing should be backfilled with clay or some other
impermeable material,

Wells drilled into bedrock are generally cased through the overburden and
a short distance into the rock in order to seal against surface contamination.
Driving a casing into rock does not always make a good seal. Therefore, it is
better to cement the casing into the rock or fill the annular space with elay.
Below the casing the well is drilled as an open hole. Little development may
be necessary in rock wells other thanm bailing to remove the drill cuttings.
In wells that penetrate filled solution openings surging and bailing may be
necessary to remove the loose fill, to clear the water, and make it usable.

Unscreened wells tapping glacial sand and gravel and wells tapping bedrock
yield about equal amounts of water. The yield of farm and domestic wells is
generally more than 10 gpm and less than 20 gpm. An estimated 315 million
gallons of ground water is pumped annually to supply rural needs,

Municipal Supplies

Berne, Decatur, Geneva, and Monroe have public-water supplies. In 1954,
water for public supplies was obtained from 10 wells tapping bedrock and from
3 wells tapping glacial gravel deposits {(table 5}, ¥Figure 5 shows the annual
pumpage of ground water by municipalities from 1923 through 1954,

Public~supply wells are larger in diameter and deeper than farm and
domestic wells drilled in similar material because they ordinarily must yield
large quantities of water. The municipal wells tapping bedrock are about 400
feet deep at Decatur, less than 300 fzet deep at Berne, and about 200 feet
deep at Monroe. Yields from these wells range from about 26 to about 250 gpm.
Locally two methods have been used in attempts to increase the yield of the
bedrock wells. One is to pour hydrochloric acid inte the well to enlarge the
openings in the rock around the well, and the other is to detonate an ex-
plosive charge in the well to increase, by fracturing, the number and size of
the openings in the rock. Neither of thesa methods have increased yields more
than a few gallons per minute. Wells tapping the glacial deposits are equip-
ped with screens, and to obtain maximum yields, are developed by pumping or
surging to remove fine materials from around the screen. Yields from these
wells range from about 165 to about 500 gpm.
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Chemical Quality

The chemical quality of the ground water is shown by analyses of 33
water samples coliected from wells (table 6). The analyses show the dissolved
mineral content, but not the sanitary quality c¢f the water. The ground
water is generally of poor quality and softening and irom removal are de-
sirable for most uses.

All ground water contains mineral matter dissolved from the rock and soil
with which it has been in contact. The quantity and kind of dissoived mineral
matter in the water is goverrced by the type of rock or soill thrcugh which the
water has moved, the duration of contact, and the prevailing pressure and
temperature conditionms. The quantity and kind of dissolved minerals in the
water determine the suitability of the water for different uses.

The concentration of dissolved solids in the samples analyzed ranged
from 796 to 2,110 ppm (parts per million), and consisted mainly of caleium,
magnesium, sulfate and bicarbonate. The U.S. Fublic Health Service (1345)
recommends that dissolved solids in drinking water preferably should not
exceed 500 ppm, however if water of such quality is not available a dissolved-
solids content of 1,000 is considered acceptalble.

Hardness increases the amount of soap needed to produce a lather and
causes a curdy precipitate to form before a good lather can be obtained. The
use of hard water in boilers, water heaters, radiators, and pipes resclts im
the formation of scale which causes z decrease in the quantity eof flow and in
the rate of heat transfer. Calcuim and magnesium are the principal con-
stituents that impart hardness to water. Water having a hardness of less than
60 ppm is considered soft and treatment to remove hardness is unnecessary,
Hardness between 61 and 200 ppm deces not seriously interfere with the use of
the water for most purposes, but its removal by softening processes may be
profitatle for laundries and certain other industries, Tf tke hardness ex-
ceeds 200 ppm, treatment for its removal 13 desirable for most purtoses,

All samples of water from the dolomite and delomitic limestone roeks of
Middle Silurian age and thke glacial sand and gravel of Plaistocszne age had a
hardness of more than 300 ppm and thus are classified as very hard. Only six
of the samples had a hardness of less than 300 ppm.

Water containing meore than about 0.5 ppm of iron is objecticnable because
of the disagreeable taste and because it staims fabrics, porcelain, enamel-
ware, and plumbing fixtures. The treatment of such water for removal of
iron is desirable. Excessive ircn may also interfere with the efficient
operation cf certain types of water softeners. Nesrly ali of the samples
contained between 1 and 5 ppm of iron and only one of the 33 ssmples analyzed
had an iron coantent of less than 0.3 ppm, the maximum recommended by the
Publie Health Service for drinking water.

Sodium and potassium usually have iittle effeet on the suyirtability of
water for most industrial and domestic uses. Generally if the equivalents
per million of sodium exceed the sum of the equivalents per millien of calecium
and magnesium in irrigation water, there is danger of damaging tha soil and
certain crops are sensitive to sodium,

The relatively high concentration of sulfate in the ground water from the
rocks of Middle Silurian age is probably derived from gypsum and irom sulfide
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in the rocks. The high concentration of sulfate in the water from glacial
sand and gravel of Pleistocene age may be due to mixing with water from the
rocks of Middle Silurian age or may be derived from gypsum and oxidized
sulfides of iron in the glacial drift. When combined with calcium and
magnesium, sulfate tends to cause scale in boilers. Only two of the samples
analyzed had less than 250 ppm of sulfate, the maximum recommended by the
Public Health for drinking water.

Chloride chemically combined with sodium is common salt, and in small
amounts, as in Adams County, has little effect on the usefulness cof water.

Fluoride in drinking water in concentrations of about 1.0 ppm lessens the
incidence ¢of tooth decay and concentrations in excess of about 1.5 ppm may
cause mottling of teeth of children according to Dean {(1936). The fluoride
content of ground water analyzed in Adams County ranged from 1.0 to 1.8 ppm.

SUMMARY

The principal sources of ground water in Adams County are dolomite and
dolomitic limestone of Middle Silurian age and deposits of sand and gravel of
Pleistocene age. Rocks of Middle Silurian age and adjacent sand and gravel
of Pleistocene age that fill the preglacial bedrock channels and depressions
form a single aquifer, the chief aquifer in the county. .

Most of the ground water used in Adams County is from the rocks of Middle
Silurian age. Wells tapping this bedrock unit yield small to moderate quanti-
ties of water. The maximum yield of a well tapping the bedrock is reported
to be about 250 gpm. The water-yielding characteristics of the bedrock change
rapidly in short distances as indicated by a pumping test at Decatur, and
by data from short-term drillers'tests elsewhere in the county. This part
of -he aquifer usually does not tramsmit large quantities of water. Specific
capacities range from about 0.3 to about 28 gpm per fcot of drawdown and
estimated coefficients of transmissibility range from about 1,000 to 56,000
gpd per foot. Water levels in observation wells at or near Decatur, in the
area of heaviest use, do not show a marked decline or a declining trend due
to pumpage. This facztor indicates that even in the area of heavy pumpage
additional water is available from the bedrcck. Additional quantities of
ground water are available from this source in many places in the county for
domestic, farm, municipal, and industrial supplies. Further development of
the bedrock should be limited to the upper 100 feet or the upper zome of
solutioning in the bedreck.

Wells tapping the sand and gravel units of the chief aquifer yield moder-
ate quantities of water but can probably yield large quantities. The maximum
yield of a well tapping the sand and gravel is reported to be about 500 gpm.
Data from short-term drillers' tests indicate that the water-yielding
characteristics of the sand and gravel part of the aquifer do not change as
rapidly and are genszrally better than those of the bedrock. The sand and
gravel is capable of transmitting large quantities of water to properly
constructed wells. Specific capacities range from about 3 to about 33 gpm
per foot of drawdown and estimated coefficients of tramsmissibility range
from about 6,000 to about 67,000 gpd per foot, The sand and gravel in the
preglacial bedrock channels and depressions is potentially the best source for
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obtaining large amounts of additional ground water for munmicipal and industrial
supplies.

Water from the chief aquifer generally has a hardness of mere than 300 and
less than 1,400 ppm and a dissolved-solids content of more than 700 and less
than 2,200 ppm. Treatment of the water for removal of hardness and iron is
desirable for most purposes,

Additional geologic and hydrologic data are needed to permit quantitative
evaluation of the ground-water rescurces in Adams County. The areal extent,
lithology, and thickness of the sand and gravel are only partially known and
detailed data are lacking on the areal extent and thickness of solution zones
in the bedrock.

RECORDS

The records cof about 860 water wells, ¢il wells, and test wells are given
in table 7. The table gives information about well construction, water levels,
yields and drawdowns, thickness and characteristics of the water-bearing zomne,
use and other data. :

Table 8 contains the logs of about 90 wells and test holes. This table

gives the driller's description of the materials encountered and includes four
sample logs compiled from sample studies.
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Table 8.--Selected logs of wells and test holes in Adams County, Indiana

Well AdA 12-1

‘Type of record: Driller's log. Aititude: About 785 feet. @
Thick- :
Material ness Dipth) Remarks
: {feet) (feet
Clay and hardpan---------=-------==-== 39 39 '
Gravel, good--=-=--=-----~--===s=----- 11 50
Limestonee-===—=====m==s==~-=c=cscum== 22 72 o

Well AdA 35-10

Type of record: Driller's log. Altitude: About 816 feet.
" Soil, clay and sand=~~-~----==---=---=== 79 79
Sand and gravel, muddy=-~----===c~--~ 3 87 ®
Mud, blue, and brown sand------====-- 45 132
Gravel, sharp, clean---«=w-=m-c--w=n- 2 134

Well AdA 36-7

Type of record: Driller's log. Altitude: About 816 feet. ®
Clay==mr-====-—mreememor—n—seace—m— o 76 76
Sand and mud-----====rro-—eecmmo e 13 89
Gravel=mr—-m-cmr-ssmemmeme— s - = 1 90

Well AdA 36-11 ®
Type of record: Driller's log. Altitude: About 815 feet.
Soil and yellow clay--------=-=----=== 13 18 '
Mud, blug-----======mr—meammmne —————— 41 59
Mud, sand, and gravel---------==-==-- 3 h2
Gravel, ceoarse, clean-----=~-w=o===or-- 1 63

o

Well AdB 14-2
Type of record: Driller's log. Altitude: About 812 feet.
Hardpan~-----===rm-=vemmcmnm———sa~ao- B8 B8
Gravel ------====r- e e 2 90 _
Limestone--——-~~=sr--—momeee——— === 60 150 ®

Wall AdR 17-1

Type of record: Driller's log. : Altitude: About 812 feet.

No record--=-==---=-—==-c==--= mm—me—eme— - 72 72 | Drift

Gravele-r--mmm--mm s 8 80 | . L
Limestong-——-=m=——-——ewnaonn e 53 133

Well AdB 21-7

Type of record: Driller's log. Altitude: Abcut 800 feet.

5551 and clay-<—ro-—------TosoTooe 75 75 o
Gravel, cemented---—----w-m-u=-= T 4 9

Gravel, clean----- e mm s 2 81 | Water bearing




Tabls 8.~-Szlected logs of wells and test holes in Adams County-~Continued

Well AdB 24-3
Type of record: Driller's log. Altitude: About 8423 feet,
’ Thick- Depth -
Material ness | rcier) Remarks
{feet)
Soil and ziay----- e 75 75
Limesrone, brokzn and loose-w-c--c-ww 11 86
Limestone, solidr-w-mmmemmmmnn o 17 103
Limestone, cavey--wrommmemmmnce e 3 1ce
Well AdB 27-6
Iyre of recocrd: Driller’s log. Altitude: About 792 feet,
Top scil and clay----«-w-u-- S ir i s 5 5 f
Sand, vellow--~wcmrmcmccn e L 9
Sand and clay-wrecomom e 24 33
Limestone, very porous-we=ermrwounroecam 22 55
Well Ad3 27-7
Type of record: Sample log; zollected Altitude: About 785 feet.
ey driller, examined by @ V. Cohes,
No gamples--—r-cmmrmmmce e 20 20 | Drift
Dolomite, finzly-crystalline,
light-brown~ - —=r-rwramnercaeema 30 50
Dolomite, crystalline, buff~--e-mwa--- 100 150 | Slight porosity in
samples from 30
tc 80 ft.
Dolomite, crystalline, light-brown--- 20 170 | Slight porosity in
samples
No samplegewcorcimmanar e scnaineam e 10 180
Dolomite, «zrystalline, light-browan
£t buff--remmrrnn e e e 10 100
Dolomite., crystalline, light-brown--- 20 210 Slight porusity in
samples
Dolemite, finely-crystalline, buff--- 50 20
Bolomite , medicm-crystalline, white
te vary light-buff-wemmrm e nnw a0 330 Solution cavities
ic samplas 260 to
270 fr., and 280
to 290 £t., and
300 to 320 ft.
Dolomite, fine te medium-crysoal-
ling, lignt-grayish-bSuff---—mrmmme 55 405 Povosity in samples
370 to 380 fc.,
slight porosity
in samplss from
390 to 400 ft,
Well AdR 34-10
Type of record: Drillev’s log. Altitude: Abour 782 feet.
Slay, light ana darkes-c- e rommemn 23 23 |




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdB 34-10--Continued

- 50 -

Thick- Depth
Material ness (feet) Remarks
{feet)
Limestone, soft, white---==m--==m=-==- 127 150
Limestcone, hard, white-----=---=-=--== 25 175
Limestone, hard, brown==---==mrm==--== 15 190
Limestone, hard, gray---=m~-nr"=-===-" 105 295
Limestone, hard, whitem--==--==rmm===- 5 283
Limestone, very hard, gray~=-------=--< 30 330
Limestone, hard, blug--===rr=====-r==-= 15 345
“Limestone, soft, caving---=-=-===-=-== 2 347
Limestone, hard, blue--~--w=mr-—wm=-—= 18 365
Limestone, soft, gray~---===—--=- ———— 5 370
Limestone, cavey, gray----=-=--—==---= 5 375
Limestone. hard, gray--=-=----—====-==-- 5 380
Iimestone, hard, blue-r-ww-r-—=-r--==- 10 390
Limestone, hard, blue, trace of
shal@re-re—mmmm—mmem—wmm s mm e = 10 400
Well AdB 35-5
Type of record: Driller's log. Altitude: About 804 feet.
Mo record-rm-mcemm—memm e m o= ————— 52 52 | Drift
Quicksand-~w==-==roeeme oo oo e m = 8 60 '
Limestone, very hardr-=--—-=c==mm=m-o= 31 g1
Wall AdB 35-6
Type of record: Sample log; collected Altitude: About 798 feet.
by dril_er, examined by E. A, Brown,
NO SAMPLESmmm o= e s 40 40 | Drift
Dolowite, creamy-gray===--n~=n=o==-~== 10 50 | Non-porous to
slightly porous
Dolomite, creamy=-buff to brown-w-=--= 15 65 | Porous to slightly
porous
Dolomite, light wusty-brown---=---=w- 5 70 Do.
Dolomite, light te medium dirty-gray- 20 90 Do.
Dolomite, white, slightly~-creamy---~- 20 110
Well AdD 1-2
Type of record: Driller’s log Altitude: About 816 feet.
Top soil and clay==----- e 59 59
1y, SAMAY === emms ans s e o & 63
Sand and gravel----- o i e 1 64
Gravel, sharp., clean--=-~=wru=memwmeoa= 1 65
Well AdD 2-7
Iype of record: Driller's log. Altitude: About 826 feet.
Glay, yellows=---mm-momms oo m oo 2Q 20
Clay, blug=rw--memmmesammaas s m oo ‘ 45 65




Table 8.--Selected logs of wells and test holes in Adams County--Coatinued

__Well AdD 2-7--Continued

) Thick-| 4
, epth .
Material ness Remarks
(feet) (feet)
Sandems- e e el 2 67
Limestone-===--aceou —ano D 24 " 91
)
Well AdD 9-1
Type of record: Driller's log. Altitude: About 834 feet.
Soil, clay and mud---~=-=--" o o---TC 65 | 65
Mud and sand-=w--eooco oo e ' 2 67
) Limestone--ss-smuec o came i raooan ! 25 92
Well AdAD 12-2
Type of record: Driller's log. Altitude: About 823 feet.
ETE;:&§5116§;1:;::;:::t:;:;::::::::::H_mmmr“H_Ign"m"__f6 Pog REER
Mud, blue-==--necauu_-. R TR 42 58
) Limestone------ R L -——- l 28 86
Well AdA 13-3
Type of record: Driller's log. Altitude: About 822 feet,
Clay, yellow~------<Coo oo Toooooaaa 18 18
) Mud, blue--m====--memmeceocmamcacaan- 27 45
Limestone, white===--mocccmm e naan 45 a0
Limestone, brown---=-=w=«- m————— —————— 4 94
Well AdD 23-1
) Type of record: Driller‘s log. Altitude: About 834 feet.
No recordm------c-v--2- B _Es_wwhuuggn{ﬁb?fft
Boulder at---rmmecmmem e e - 63
Quicksand-==----- R b L T T T PV 23 88
Limestonemer—-m et i el o 17 105
)
Well AdE 3-2
Type of record: Driller's log. Altitude: About 803 feert,
Overburden----~----- -2 - ITTIT L0 ! 46 46 Drift
_ Limestone, yellow--rmcvoccaommaacaans 4 50
) Limestone, white---ac-ccoann R 71 121
Limestone, brown==----n--ssvoconaanan 10 131
Limestone, white---c-ccr-cicmmmmmaanas 35 166
Limestone, blue---w--eooonon e - 15 181
Limestone, white-~==-=----- R e 15 196
Limestone, brown----a-wocooiaouocua-= 23 221
) Limestone, blue=------ncmeao oo 20 241
Limestone, white---=e-ocmcrnemoummcua 55 296
Limestone, blue--=--««-- R LT 5 301
Limestone, white-----wnc-ocoimcmaoo. 30 331
Limestone, blug«c---uomnooommuo oL 45 376




Table 8.--Selected logs of wells and test hcles in Adams County--Continued

Well AJE 3-2--Continued
Thick-

Material ness I()?fpth) Remarks . d
(feet) | “T°°F
Limestone, white==—=----s==s=o=-====—== 10 386 | 3-foot cave
Limestone, blug=--=~=-==-= o m———— 14 400 '
Well AdE 3-3 o
Type of record: Driller's log. Altitude: About 788 feet.
No recoyd---=mr=—rm=ssm——o-—nemeom=- s 32 32 | Drift
Limestone, hard, white----=--==rm-==-= 46 78
‘Limestone, mediumm=--=mem=m=--=osomes 10 88
Limestone, S0ff-reww--rmsmo=oroosm==s 15 103 ®
Limestone, medium-—oor==nmwoomemmm="= 5 108
Limestone, soft=m—rm===r==co=mmooo=—== 45 153
Limestone, light-yellow--rwm=r-owe-==- 5 158
Limestone, brown---~-=-- A - 5 163
Limestone, gray-----~==m-==-o=-=-ossoos 25 188
Limestone, hard, white----==-~=---===- 15 203 ®
Limestone, soft, yellow-=======-==--= 5 208
Limestone, hard, blue----==-r==-===-= 30 238
Limestone, medium, white--=r-rem-=n-- 5 243
Limestone, hard, blue--==-~=m=—=c=—u= 20 263
Limestone, hard, gray---==--==---==--= 10 273
Limestone, hard, blue--—--=-=m==—-==-- 35 308 ®
Limestone, dark-gray--=---=--====~--=-~= 15 323
Limestone, soft, white~---=rr=om=-==-= 5 328
Limestone, hard, blue-==-==-—-==-=="- 85 413
Limestone. hard, white-=-r=er-oo=—e-= 3 416
Qhale--mmrmommme s m s = 2 418
Limestone, hard, blug~m~s=r-sm-—a-m=n 8 426 ®
Well AJE 3-4
Type of record: Driller's log. Altitude: About 788 feet.
Clay, rede-=—==w-=-c--oosmmeomosmssoss 30 30
Limestone, medium-hard, white-=w=r-=-~= 135 165 ®
Limestone, medinm-hard, light-browa-- 15 180
Limestone, bard, QT @Y == mmm e o 10 190
Limestone, hard, blue--w==w==m~=- - 10 200
Limestone, medium-hard, white=-rm==w«m=s 20 220
Limestone, extra-haxd, gray-==-—-==-=" 35 255
Limestone, extra-hard, white==--w=w-r=n 25 280 ®
Limestone, extra-hard, gray-=---=w-== 25 305 1l-inch crevice at
290 ft.
Limestone, extra-hard, whitess-=—wme-x 10 315 1.5-foot crevice at
310 ft.
Limestone, medium-hard, whitg--—ww--- 30 345
Limestone, extra-hard, gray~---=-~--== 5 350 @
Limestone, extra-hard, brown-=---=--=- 25 375
Limestone, extra-hard, gray---===-==- 20 395
Limestone, extra-hard, blue-~~—wer~=- 5 4Q0




Table 8.--Selected logs of wells and test holes in Adams County~-~Continued

Well AdE 10-1

Type of reccrd: Driller's log. Altitude: About 803 feet,
Thick-
Material ness Depth Remarks
(feet) {feet)
No rezcord-~-—-m—=mr—smommmmnme e — e 38 38 Drife
Limeston@===mm=m=s s e e 27 65
Limestone, medium-gray------===w=m~--- 65 130
Limestone, hard, gray---====r—e——==m- 10 140
Limestone, very-hard, white-=-e-a-=-- 3 145
Limestone, hard, gray-=r=s=em-=-ce=-~- 15 160
Limestone, medium, brown-------- ———— 25 185
' Limestone, medium, gray------«-== _———- 10 195
Limestone, soft, gray------—--===m=n- 10 205
Limestone, medium, gray-~~---=--ve===-= 15 220
Limestone, medium, white=-=w====c--- - 35 255
Limestone, scoft, white--=-=-- m e ————— 15 270
Limestone, medium, white--eeceeman-a-- 45 315
: Limestone, medium, gray-----=--=e-=-==== 10 325
Limestone, hard, gray---=-----~~------ 60 385
Limestone, hard, blue--w-—smemcee—n-o 15 400

Well AdE 13-3

} Type of record: Driller's log. Altitude: About 803 feet.
No record--re=rmocmemerc e e e 60 60 Drift
Limestongrmeaecommnecmem e m o s e = = 22 82
Clay and fine sand; sclution crevice- 18 100
Limestongee—-=mo——nwuce- R L 36 136

Well AdE 32-4

Type of record: Driller's log. Altitude: About 828 feet,
Clav-—-r-—mme—mrm e mrc e ccmn e - 45 45
Sand, gravel, and clay==r=-cecarwwr~- 49 94
Limestonenmemc s oo na e e ——— - 15 109
)
Well AdE 33-4
Tvpe of recerd: Driller's log. Altitude: About 821 feet.
Top soil and vellow clay~---=m=-===--= 28 28
Clay, blue, and mudr-=---w-smuammm—w=— 157 185
) Sand, red and yellow------ e - a8 233
Gravel —mecee cmmm e mm e i e e e i 234
Well AdF 5-2
Type of record: Driller's log. Altitude: Abcut 844 feet.
) No recordrer-cccmmrmm i m et cca cmm n e m - 78 78 Drift
Sand and fine gravel-—-«---c-ecwa-mn-~ 6 84
Limestone-- = mmmmomen st 28 112




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdF 9-2

Type of record: Driller‘s log. Altitude: About 827 feet. ¢
Thick- )
Material ness Deptch Remarks

.| (feet?
. (feet;
No record---smem=mremmcmcmm e 68 68 | Drift
Gravel--rrmmecorcmommmmmm e m s c o= 2 70
Limestone=rr=—==m=me-noea—mm o —————— 31 101 o

Well AdF 16-1

Type of record: Driller's log. Altitude: About 825 feet.
"Clay=w=r—-~==m-m==r==smmnee oo mno o 14 14

Clay, blue--=--—-—==nmmacmamco—amoe=- 31 L5 ®
Sand-=re=rre—mem e m e mmmm - 5 50
Limestonge=rmo=mmme— e m—cam = m == 67 117

Well AdF 19-2

Type of record: Driller's log. Altitude: About 805 feet. ®
No record-r-—-—====---—--mmmmmmo—m—m o 59 59 Drift
Sand and gravel-==cemr—-—ceco—mo————=on 1 60
Limeston@-==---wesmemecamre——mcm o 22 82
Sand, gravel, and mud; solution

CreviCe-—smmemrm—mr e cm e e 18 100
LiMESLONE —=mmmmmm—memmmd e m 36 136 o

Well AdF 20-2

Type of record: Driller's log. Altitude: About 795 feet.

No record-—-—==rorm-—--memmm oo 24 24 |Drifc

Boulders-===nmr-=n- e 4 28 ®
Limestong@-—c=m=mr——wmememe e m s 40 68

Well AdF 21-1

Type of record: Driller's log. Altitude: Abcut 796 feet.

NO rocotdo-mwmmeom-——s-c-—oomnsmm—an 33 33 | Drift ®
Gravel--cm-—rmo e o m e : 1 34

LiMe S EONE - = mm = i m = w m e e 47 91

Well AdY 21.2

Type of record: Driller’s log. Altitude. Aboucr 804 feet. ®
A [ e e p——— 15 15 .
Gravelerm-—memrmmmmmm e e 10 25

Mud and gravel-m-=—-—=eoeemo—renmm e s 1la 39

Limestone, cream~colored-~---wewre——- 81 120

Limestone, gray--=-—-—wsrerc-oremoso s 34 154

Limestone, scft, gray----v=--rsswa-—-n 22 176 @
Limestone, gray-—-—---——-=-=w-—=- e = 249 425

Shale, blug-——wsmrmocmm s e e 350 775

Shale, DLTOWI-=wmmmwwmmomm i m e m == 425 | 1,200

Limestone? (Trenton}----- e R 24 | 1,224




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdF 27-1

Type of record: Driller;s log. _Altitude: About 794 feet.
' Thick- D

. epth

Material ness (feet) Remarks
{feet) d

No record=w-- e mam e ————————— 34 34 Drift
Gravelr-=emmemcmma et m e 1 35
Limestone-w=-mmarcncmccccccrenmn - 23 58

Type of recorxd: Driller’s log.

Well AdG 34-2

Altitude: About 830 feet.

e B e T — e 5 5
Sand, dirty, and very yellow------=-- 9 14
Limestongmmmmerommmamermme e ddcnnan 21 35 Solution crevice at
bottom
Well AdG 35-2
Type of record: Driller's log Altitude: About 831 feet,
[ A —— R S S 29 29
Limestone, yellow-m-mewmacaaa.a. e —— 36 65
Limestone, whiter-=vocemoncmnaonomooo. 8 73
Well AdG 36-3
Type of record: Driller's log, Altitude: About 845 feet.
Clay--------- e e ———————— 54 54
Sand and gravelesemeeicrmmomcncmncnen 1 55
Limestone, broken----=cmccccmmcmmacn- 2 57
Well AdH 3-5
Type of record: Driller's log. Altitude: About 828 feet,
Dug well-mmemmer e e e oo 30 30 Drift
Clay, ssndy~--=c--mcro—omrmncmenmaca- 8 38
Sand, yellow and muddy--------~------ 10 48
Limestone, loose and broken----==---- 11 59
Limestone, very peorous-----=----- - 9 68
Well AdH 3-6
Iype of record: Driller’s log. Altitude: About 820 feet,
Clay, yellow----~--- e A e 19 19
Clay, blu@---—=-cecmmcr e mmmnm— - 30 49
L IO S LOME m = oo im mtt = s = =ttt s on e 32 81
Well AdH 4-8
Type of record. Driller's log. Altitude: About 820 feet.
Clay, red---~---—ommrammm e 53 53
Limestone, brown----- ———— e ~———- 87 140




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdH 4-8--Continued

Thick-
Material ness Depth Remarks . o
K (feet) (feet) -
~Limestone, blue--=-=----=swmcr—m=om—-- 5 145 :
Limestone, brown-------=-m===m=-=c---~ 10 155 .
Limestone, white-«-=----roreumeemeron 10 165
Limestone, medium-soft-ew-n-m-eonomen- 41 206 ®

Well AdH 4-13

Type of record: Driller's log. - Altitude: About 825 feet.

Soil, clay and till----r-omemm—cccne- 146 146

Sand and gravel--w=r=sr---w-o-c-se===-= 2 148 ®
Gravel, coarse, at--e=-=cmr-mumm—=o-= ——-- 148

Well AdH 5-8

Type of record: Drillexr's log. Altitude: About B25 feet.

Soil and clay-=-r~==cm====----m-sm—=~o- 79 79 ®
Mud to sand~=-==--—me=mmmm-=m——eao— - 9 88

Gravel, coarse, good--r-o=mm-——uem—a=- 1 89

Well AdH 7-3

Type of record: Driller's log. Altitude: About 840 feet, ®
Soil and clay---=-=r====w=—- mmmm - 8l . 81 | Boulder at 75 ft.
Y, PR — e mmae - 14 95
Sand and red mud-------emmmmo—wmmoo—— 42 137
Limestone=s===r=—rmomomstummmnm— - 142 279
¢
Well AdH 18-2

Type of record: Driller's log. Altitude: About 847 feet.
501l and clay-----==m==r=r--c—c-r-w-- 52 52
Sand and clay==----mcremmmmocemenna - 10 62
LimeSLOne—remmm=mm s - 18 80 | Soluticon crevice at

80 ft. ' ¢

Well AdH 19-2

Type of record: Driller’s log. Altitude: About 852 feet,

Soil, clay, and med, blup-------===-~ 58 58

Limestone, broken, loosee-===wr-——w-=-- 12 70 ®
Limestone, solid shell----w--car—w~--- 3 73

Limestone with solution cravices===--- 11 84

Well AdH 20-3

Type of vecord: Driller’'s log. Altitude: About 850 feet. 9
Soil and clay------===m=m-co e~ - 19 - 19
Mud, bluge-~—=rmcmemme e m e o &8 87
- Limeston@=r—m—=meimms o —mdmm—n = 33 120
- 56 -




Table 8. -~Selected logs of wells and test holes in Adams County--Contiocuad

Well AdH 27-1
Type of record: Driller's log.

Altitude: About B38 faer.

Thick-
Material ness
ffeer)

Depth
(feer}

Remarks'

NO reccord= - —nrmmmemn e s e e s g4
Limestonem..,....7...-\....”.”.,..,......... 26
Bock . Whitememmmm naa o e m o ey 81

94
120
201

Drifty?)

Limestone {7

) Well AdE 29-2
Type of record: Driller's log.

Altitude: About 846 feet,

Clay’ Yellow...f.......‘.a...._,...._......-.‘-.-..,.-....‘,...,-,..,._._..a.--.- 146
Glay‘ D RN L L T L LT U 73
lees EQE e m s im e s w w e 31

16
89
120

Well AdH 30-1
Type of record: Driller's log,

Altitude: About 856 feet,

Soil and clay-ce=msrvammmsan s o 82
Sand and mud-=r-rsm-csstoes s mm s
Gravel, cemented-meom=mrorocevasnamme=—
Limestone, looge=r==r=rrsrscrmmmmnoons
Limestone, solidrews=r nmsrommvomnn 55

a

= W I ol

82
86
o1
97
152

Well AdH 33-1
Iype of record: Driller's log.

Altitude: About 850 feet.

Clay—wmrmmmm il ommemmma s e e 73
Gravel, mu_ddy T o) 1
Clé], Fad v e R 316
L AE S T OILE v o st e mim it et 4 m L w Lmn 90

73
74
110
200

Boulder at 58 frc.

Well AdH 33-2
Iype of record: Driller's lcg.

Alritude: Abgut 840 feet,

Top 801l mmememees 1 e e
1] av. vye T L O0g w w e e itr e ine v o e e b e
Clay, blue=s= e on
Gravel - mm o,
Clay. blue
Hatdpan « - m s v -
Sand, fine, muddyser n o e 3
B rdpac - m e m o e ms we

Limestone ab -« e s i s e

2
10
50
53
80

113}
104
116
116

Dry

Well AdH 333

Altitude About 850 feet

Tyre 2f record: Driller’'s lcg

Clay «r - v e ' 36

C By o v s v s e
Gravel , muddy, and clay -~ - -« o - 1

36
50
56
57




Table 8, --Selected logs of wells and test holes in Adams County--Continued

Weall AdH 33-3--Continued

Thick- Depth
Material ness . Remarks
(feet) (feet)
Clay, sandy~====ro-~—esssernoesemmn == 6 63
Clay-memm-ree e s = - 32 95
Gravel--c-smem——smcnom s o 6 101 | Very muddy water
Clay, red=-wwsmmm-meoonooommsnnmmnn 20 121

Rock At===m=—wrenr—wa - v 4 Bt D

121 Dolomitic Ilimestone
dolomite

Well
Type of record: Driller's log.

AdH 33-4

Altitude: About 846 feet.

Clay, yellow===mmmomoomar ow e e -—— 14 14
Clay, gray~-~-===mmo=s=oscims o s 35 49
Sand and gravel=-we=——=osommmm —uam———- 2 51 | Water bearing
Clay, gray==—=-s=mm=m--mmmons s e 47 08
Gravel, muddy, and boulders—-r~=--===- 7 105 | Water bearing
Sand, coarse, and gravel--====---=w-= 6 111 Do.
Gravel and clay-=====mr-momc=crcna=== 2 113
Gravel, coarse, and clay--=====»--n==- 2 115 | Water bearing
Gravel, cocarse, and sand~-=-==-=-- et 2 117 - Do,
Clay, hard, brown, and some gravel--- & 121
Gravel and some clay~=~oumeeenoono—n—- 3 124 | Water bearing
CLay-mmmmmmmm e m = 5 129
Sand and some gravel--w----e-—ssm=nn- 7 136 | Water bearing
Claymmmmoemwnm e e e —— 1 137
Sand, coarse, and gravel-~-~-~-=s=-~=- 5 142 | Water bearing
Sand, fing-=rw-remmmre o m o 1 143 Do,
Well AdH 361
Type of record: Driller's log. Altitude: About 812 feet.
MUK e e ot m e m e < v e e m 30 30
Gravel and quicksand--weome-memmmmmnm. 155 185
L imE S EOME = = = v m ot e 201 386 | Water bearing
STLAL @ = = om e o o e 5 680 | 1,066
Limestone §Irenrom) = mu e mammemnmos 25 1,091 falt water
Well AdH 362
Type of record: Driller's log. Altitude: About 830 feet.
CLlay, yellow = mm=me samim s o nae o oo |l 12 12 .
Clay, bLu@aw=mrmmmm s s 122 134
Glay, sandy, bluesc—we-mramuimom v 2 136
Gr V@l mmom i i s e 3 1 137
Well AdL 271
Type of record. Driller's log. Altitude: Aboutr 820 feet.
O LOCOTA mmrm m mer s e bt mom s v m e e i Bi R4 Drifei?)
L@ QT = o e m o imt = e e ‘ 312 394

. 58 -

or




Table 8, ~~5zlected logs of wells and test holes in Adams County--Contioued

Well AdY 27-1--Continued =~

Material

Limestone, broken, and shale~=«w==---

Sh&l&'"“’“"""""“""“'""“‘“““‘"""“"“'“""'"“"""‘ -

Limestone? {Trentonjee=-~=cowmmoramm=

Thick-~
ness
{feet)

204
490

40

Depth
(feet)

1,090
1,130

600 |

Remarks

Well AdI 28-3

Type of record: Driller's log.

Altitude: About 824 feet.

Ne record------——rromommc e
Limestonem--mmmm-_~~—~~~w-w—m--f—~~~~
Limestone and shale, brecken~-——verwow
No recordme=-wa--- T
Limestone? (Trenton)=-=-=mwmmmmomemon-"

175
217
458
221

40

175
392
850
1.071
1,111

Drifc{?)

Shate{?)

Well AdI 34-1

Type of record: Driller's log.

Altitude: About 822 feet.

No record---seeemmemmcmcommsonnememe=- 84 84 | Drife(?)
Limerockme=mm e o e e 306 390
Limestone and shale, broken~=c=m=mom~ 210 600
Shale-remmarnmama e o 485 1,085
Limestone? (Trenton1 ------ i e 40 | 1,125
Well A4T 2-2
Type of record: Driller's log. Altitude: About 824 feet.
R T o P B) G T Driftl?)
AR s v ms s mim m m e a7 a e A w  mr 4 13
Limestong-~emmmme cmnmn i e i 32 45 Solution crevice 42
to 45 fr.
Well AdJ 2-4
Type of record: Driller's log. Altitude: About 826 feet.
cl R L R T 5 '3
Sand, fine--wmemwmmeomoamima i 13 18
Limestone -~ m e crm s v i 17 2 an1a on v m i i 42 60
Well Ad) 3.5
Type of record: Driller's log, Altitude: Abour 830 feet
NGO TECOLerm o s mr o e v 20 20 | Drifeci?)y
Limestone - e e e i 50 0
llmestone, Lhalkymwhltemﬂ“*Lm"m"*'*W* 130 200 Dry
LiME S COME == = o mrors v omt st i ke n v s v im ons s s i m 41 241

Well Ad4T 3-7

Type of record: Drillee’s log

Altitude: Absut 830 feer.

a2V P O

16




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdJ 3-7--Continued .

Thick-| pooen _ ®
Material ness Remarks ’
(feet) (feet)
Sand, muddy--~-- 2 i e e 7 23
LimeSton@=mmrmmim e m o st o st m o 13 36 '
o
Well AdJd 3-13
Type of record: Driller's log. Altitude: About 830 feet,
S01i1 and clay-----mmrmeronmm e 18 18
Gravel, cemented-s=-mmmo=mme—mc—comn- 2 20 ! Dry
T L imMEStONE e m e e e g 40 60
Limestone and red mude==srm=we~rc-=ocs 30 %0 ®
Limestone, soft, white--m-ececmcorceo 100 190
Limestone, gray to blug-errecwrrecce~ 49 239
ist soft bregk-wem==ssamceamnesemoncn 1 240 | Shate (7}
Well AdJ 10-3 e
Type of record: Driller's log. Altitude: About 826 feet.
Clay-===- o 2 e e 10 10
S AT = = et = 50 60
Gravel AL-——smommome oo o - 60
o
Well AdJ 16-1 .
Type of record: Driller's log. Altitude: About 850 feet.
No recordrw-m—smmrnocronescnon e = 17 17 Drift{?)
L iMNe S COTLE m = e ot s i 5 b = m it w12 2% 286 303
SR = crce bt e 2 m i 721 | 1,024
Limestone? (Trentom)e - memmemm 39 1 .063 _ ®
Well AdJ 22-1
Type of reccrd: Driller's log. Altitude: About 863 feet.
Clay, YELLoW-nmmmmmmme e m mm s s 15 15
Clay, DLU@=urmriwe o mios oo s 27 42 ®
Limestone, broken-m=-wwwonumemmrasnae.s 4 46
Limestone, SOLlidmmsmmrnewrmmusannmmaus 15 61
Well AdJ 23-1 | ®
Type of record: Driller's lcg. Altitude: About 855 feet.
TOp SOLL AOA GLAY o oo merecr o aso e 45 45
Gravel, cemented - r—ww i mmmen 6 51
C LAY - imomm S bt 24 74
LTI S TOI L@ = vmeim v e e s s et et e S e Z 78 Solution crevices .

Well AT 24-1
Type of record: Driller s log. Altitude* About 854 feet.
AR | 02 ‘ 42

Clay and blue mud~-mwemwsrmmmas




Table 8.--Selected logs cf wells and test holes in Adams County--Continued

Well AdJ 24- 1 =~Continued

Thick-~ Depth
Material ness (feet) Remarks
(feet) ee
Sand and gravel-s-crommeccmesonsnoan. A 46
Limestone re-ssmmmmremma - r—m 37 83

Well AdtY 24-3
Type of record: Sample log; collected
- __ by driller, examined by S, P. Averill

Altitude: About 840 feat.

Clay till--~endol i i lLlllIIT T 30
Delomite, crystalline, light-gray

to brown=s--sccmce s m - . 240
Limestone, crystalline, white to

dark~gray-=--~-= e e R 60
Shale, light-gray, with limestone-=--~ 10
Limestone, shaly, light-gray--=-----~--- 10
Limestone, crystalline, light to dark-

gray and bluish-gray--=-=rme=wecce=a 120
Shale, calcareous, bluish-gray=---=-~-- 10
Limestone, crystalllne, 11ght to

medium-gray-=-==--mmaremsmnonomans=n 40
Limestone and shale, light to medium-

fray-—-- e mem e e 10
Shale, calcareous, medium-gray-~-=---- 20
Limestone and shale, medium-gray----- 10
Shale, calcareocus, and shale; medium-

LAY = = e e 440
Limestone, crystalline, white to

yellowish-brown, speckled

APPearange===ss-m-mcnnammc . i 33

30
270
330
340
350

470
480

520
530
550
560

1,000

1,033

Well AdJ 26-1
Type of record:; Driller's log.

Alritude: About B850 feet.

Clay o~ e e e e e 20
Sand, little gravel-=rwmecmccronocao- 4
Clay, sandy~w=-c--—rrmvmrarinnm e e am=- 24
Limestone, solid----mmama- i 17
Limestone, soft and very porous---=--- 5

90
94
118
135
140

Well AdJ 35-2
Type of record: Driller’s log.

Altitude: About BA8 faet.

Clay e s s m e S e 70
Clay, sandy_..-‘............-‘,.-. e mt e e 5
Mud, bBlue-c—mscmm e 17
L1mestone«~~-———~--uau-_-----_,-_,_-- 43

61 -

70
75




Table 8.--Selected logs of wells and test holes

Well AdK 1-1

Type of record: Driller's log.

in Adams County--Continued

Altitude: About 832 feet.

Thick- Depth
Material ness (feet) Remarks
{feat)
Clay, yellowsem—mmmmmmm e e 16 16
Mud, gray and blue-s-smmreccecmeman-— 113 129
Sand to coarse gravel-==e-womos—smem= 3 132

Well AdK 9-1

Type of record: Driller's log.

Altitude: About 840 feet,

" 8pil and clay=e-vm-memmmmomm oo e —————
Gravel , cemented-r===-rm=-=swor——um=—==
Sand and blue mud-===---<=som-omm—n=
Mud, tough, blue---====---- e
Limestone (Niagara)=-===r-=wo-mm—eow=-
Limestone and shalew-===w=r-=c«s=c-~===

145
6
24
59
28
1

145
151
175
234
262

263

Well AdK 15-1

Type of record: Driller's log.

Altitude: About 840 feet.

60
8
32
5

60
68
100
105

Well AdK 16-4

Type of record: Driller's log.

Altitude: About 830 feet.

C_lay---...x.-- e A T A o 3 o e s R S D T e £ P WP T

Gravel_..._,....,.,......\..,......U...._..,gu..,......_.......,.,-.\,,.-...\z...-..,,._

QL @y = o mom e et e
Rock, broken, and clay-r==~—mem=mae-ws
Limestone-=-=-=-~- R A

19

43

26

19
25
68
74
100

Water bearing

Water bearing

Well AdK 16-5

Altitude: About 830 feet.

Type of record: Drillar's log.

C LAY — o e
G ATLA = = oot e o
Clay and gravel em=r-= o ms e own e
GL AV L = e mrom o i e b ey o

oo

6
10
14

24

Water bearing

Water bearing

Well AdK 16-6

Type of record: Driller’s log

Altitude: About 835 feet.

G011, clay, and Tillem-ommmemwrrecns
Sand and mud P
Sand and gravelewero s s ns sy s

[

13
7
75

- 62




Table 8.--Selected logs of wells and test holes in Adams County--Continued

Well AdK 16-7

Type of record: Driller's log. Altitude: About 840 feet,
o Thick-~ Depth
ness {feet) Remarks
{feet) | *
Clay, yellow-~==wuwma= e 59 57
Mud, blugmmmme e B - 53 75
Mud and sande=-—-—-sccmmccc s m—— e ——— 3 78
Limestone=s=r-emecccecc - —————————— 13 91

Well AdK 18-1

Type of record: Driller's log. Altitude: About 820 feet,
Soil and clay=------=-m—cmmmemma e 47 47
Limestone (Niagara)-=-e=c-eeme-cescaon 210 257
SNALe mmmmmmm e m e e s 730 987
Limestone? {Trenton)-s--creccmerumane= 101 1,088

Well AdK 18-2

Type of record: Driller's log. Altitude: 825 feet,
S0il and clay-----—--=-=-=o---2TLT 00 36 36
Limestone (Niagara)====mcecer-cervens 217 253
Shalgmmweorrcm e e T 738 991
Limestone? (Trenton)-----c-comemmmaa 55 1,046

Well AdK 18-3

Type of record: Driller's log. Altitude: About 827 feet,
S0il and clay-=~~-"-=moeca. e e e om A 4
Clay, sand and gravel -===-wsowc- et 25 29
' Limestone (Niagaral-=rmew-cccwmamocnoa 189 218
1st bregkessecrmao e mc e e -——- 218 | Shalef?)
2nd bregaker-rcemmmma e s 7 225 Do
3rd break-e--rororaminaun. e 31 256 Do
Lime and shale-e--—rmmumcanmma e 424 6380
Shale-=ce e s 315 995
' Limestone? {Trenton)—-—m—vowromrmmonan L73 1,168

Well AdK 23.1

Iype of record: Driller's log. Altitude: About 870 faet,
Clay——mommm o mcmmmmm e e &0 60
’ Sand and gravel - ——roommm s 20 80
LA == m e rm e cm e o e e e e e 38 118
GTAVE ] = im ot et e e o ot 1t s o i s e 2 120
Limestong «m o —mo om i s 45 165
4 Well AdR 23-2
Type of record: Driller's log. Altitude: About 840 fzer.
Soil and yellow clay -~rwwmmicmomas o 21 21
Mud, blug=--cmma it s e 36 57
LIMNE S EOME — - = = e i e e cn st 1t s e <t e e 26 83




Table 8,--Selected logs of wells and test holes ia Adams County--Continued

Well AdK 24-2

Type of record: Driller's log. Altitude: About 880 feet.
Thick-
Material ness Depth Remarks
. {feet) (feet)
Soil and yellow clayew=====-=m=mnmmoes 18 18
Mud, blug--ssm=reonmrse s nm s e n 57 75
Sand . mud, and limestone, particles;
MAR @A oot e e 24 99
Limestone, Solid~~=emmemmomme e oo 1L 110 | Solution crevice 108
o 110 ft.
Well AdK 28-3
Type of record: Driller's log. Altitude: About 830 feet,
Drifioccomemmommmemmmmmm e 115 115
Limestone, whitg@r—ce=-mmosmoommmemme 120 235
Shale-wenmws e i e 15 250
Limestone, white--=e-mremmareomeoonos 30 280
SHALE wm e wow i m mm r mm i 40 320
Limestonee e memamemomn — - o 2 10 330
SAle o i o 75 405
Ll S EO e o m o e rm i om o om0 o 5 410
G o 1o s m 81 1t 315 725
Shale, DrOWD--~es=smweosmo o= 265 990
Shale, black--mwrresmommmmeomomo 11 | 1,001
Limestone (Trenton)-===owmmmmm meseo= 56 | 1,057
Well AdK 29-2
Type of r:cord: Driller's log. Altitude: About 840 feet.
c]_ay_.ﬂw;‘,,_..,.-.3_,.“...,“...,......_..“,_._,..a_,,_..."w ‘ 100 T00
G AL = e e e B 30 130
GLAVE L o mem e m om0 i | 10 140
Well AdK 29-5 .
Type of reccrd: Driller’s log. Altitude: Abcut 838 feet.
Soil and clay - mm s 10 10
Mud, lively, blue~—mouwsmwmmemms o 10 20
C1ay, BLUG rwmmsrm s et s i s s 20 0
Sand, QLI Ly — e o o L 44,
Hardpan-=m=m= e smmms e e . 16 40
5 TR et 1 Al
Gravel, clean = mmmmmemn s 15 | 76 | Water bearing
Wall AdK 351
Type of record ' Driller’s log. Altitude: About 850 feet.
NO r@COTd mom oo e gn 80 | Dritct
G L AVE | = mrsmm ot s m it e 20 100
Hardpan---v-w--- o ot e ene it e e e e e ae T 18 118
G AT L e e o oo e e b 2 120
L ST0E S £ CHTLE rrrer o v oms s oo st on s st 1t e b 4.0 isC




Table 8,--8Selected logs of wells and test holes in Adams Gounty--Countinusd

Well AdL 4-1
Type of record: Sample log; collected Altitude: About 834 feet,
by driller, examined by 5. F., Averill.

Thick- Depth
Material NESS | reier) Remarks
{feet)| ~
Clay tillemmemmmmm e i s o e 60 60
Dolemite, crysctalline, whits to dark-
ELAY === e mm e ————— o o 22 kv 250 310
Shale, calcareous, gray to dark-gray- 40 350
Limestone, argillaceous, greenish-
gray to gray=-—-——==—r--—=remmme—————— 20 370
Shale, calcareous, light to medium-
BTAY = mrmim o mm st arr wmmwmmm 50 420
Limestone, fine-grained. light-gray
to bluish-gray~=c-r—vemraemm &0 480
Limestone, shaly, light to dark-gray- 30 510
Shale, calcareous, and shale, gray to
dark-gray and bluish-gray==«-reme== 560 1,070
Limestone, crystalline, white to
yellowish-brown, speckled
APPEALANCE == = m = = = o m  m om b mom 38 1,108
Well AdL 17-1
Type of record: Driller's log. Alticude: About B68 feer.
Mud and clay, sandy===sresmesccicscn=a 60 60
Gravel with gas=«=---rr-rowomree s man= 10 70
Mud with a little gravel at bottom==-=- 26 86
Limestone=scmmm i mm i s 30 126
Well AdL 22-1
Type of record: Driller's log. Altitude: About 855 fa=t.
Drifteresos-mom-meeemmeceeremenoom e 79 79
Limestone (Niagara)=—==wnmsecnmmmnenen 171 250
Shale bregk=reewrsmcnemnmcmam e 3 255
LimeSEOTIE === rermm i i mar om s o 75 330
Shale, gray, and limestone with
P P 250 580
Shal@, Gray == mme e a 320 900
Shale, browmme-—— e mm s 157 1,057
Limestone? {Trentomn) «wewmmwm o 105 1,162
W=11l AdL 29..2
Tyre of record' Driller's leg. Altitude: About 880 fFeaer.
NO LECOLA mormairr oo oo o omeree e o e 30 30 | Drift.
LI S LTI = o mtrmite et w st e ot s e i s et e b 4 34
Solution crevice, mud-. - ommmem ] 42
LimMEs COTIE = = v m v it i i s+ bt et am o rea e 2t e 4.8 g0




Table 8,--Selected logs of wells and test holes in Adams County--Continued

Well AdL 29-4

Type of record: Driller's log. Altitude: About 880 feet,
Thick-
Material ness szth\ Remarks
- {feet) (feet)
No record-rme-—ammesmsumen s m s me. o wm e 40 40 j Drift
Li1NE S LOTIE = vt e it s o 20 60
Clay and gravel; solution crevice---- 20 80
- 52 132

LiIe S EOTLE = e oo e b b 2 s e




PUBLICATIONS OF COOPERATIVE GROUND-WATER PROGRAM

Report

Ground-water rescurces of the Indisnapolis area, Marion County, Ind. G. L.
McGuinness, Ind. Dept. Conmserv., Div. Geclogy. 1943,

Buliietins

No. 1 Memorandum concerning a pumping-test at Gas City, Ind. J. G. Ferris.
' Ind. Dept., Ceonserv., Div. Water Rescurces. 194%.

2 A preliminary repcrt of the ground-water levels of the State based on
records of twenty-six chservation wells for which long time records
are available. Ancnymous. Ind. Depr. Comserv., Div. Watex
Resources. 1946 {Out cf print).

3 Ground-water resources of St. Joseph County, Ind. Part 1, South Bend
area, F, H, Klaer, Jr., and R. W. Stallman. Ind. Dept. Conserv.,
Div. Water Resources. 1948,

4  Ground-water rescurces of Boone County, Ind. E. A. Brown. Ind. Dept.
Conserv., Div. Water Rescurces. 1949,

5 Ground-water resources cof Noble County, Ind. R. W. Stallman and F. H.
Klaer, Jr. Ind. Dept. Conserv., Div. Watsr Resocurces. 1950.

7 Water-lewvel recocrds of Indiaana. Anonymous. Ind. Dept. Conserv., Div,
Water Resources. 1956,

8 Ground-water resources of Tippecance County, Ind.: Appendix, Basic
Data., J. 5. Rosenshetn and ©¢. J. Cosner. 1Ind. Dept. Conserv.,
Div, Water Resources. 1356,

8 Groeund-water rescurces of Tippecance Couaty, Iod. J. S, Rosenshein,
Ind. Dept. Consery,. Div. Water Resourcez. 1958,

9 Ground-water rescuarces of Adams County, Ind. F. A, Watkias, Jr., aand
P. E. Ward, Iad. Dept. Conserv,, Div. Water Resources. 1962.

1¢ Ground-water rescurces 3f Nerthwestera I[nd., Preliminary Report: Lake
Coancy. J. &. Resenshein. 1ind. Dept. Conserv., Div. Water
Rescarces 186 1.

11 Ground-water rescurces -f Wesc-Centrai Ind. Preliminary Reporr:
Greene Councy. F. A, Wstkins, Jr., aad D. C. Jerdan. Ind. Dept.
Conserv, . Diyv, Water Beszurces. 1961,
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